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All of the papers contained in this volume are of exceptionally high quality 
and thus collectively constitute a fitting tribute to Robert Sleigh. In many 
cases, the contributors themselves hold conflicting views about important 
issues of interpretation, and other scholars will doubtlessly find much grist 
here for their own argumentative mills. Thus the editors’ hope—‘that the 
essays gathered here provide the inspiration for many more studies of Leib- 
niz’s philosophy’ (p. 18) —is bound to be fulfilled. 
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The Reign of Relativity: Philosophy in Physics 1915-1925, by 
Thomas Ryckman. Oxford: Oxford University Press, 2005. Pp. xi + 317. H/b 
£38.99. 


In the title of this book, ‘Relativity’ stands for the theory of gravitation pub- 
lished by Albert Einstein on 25 November 1915 and dubbed by him the “General 
Theory of Relativity’ (GTR). During the period mentioned in the subtitle, this 
theory stood at the vanguard of theoretical physics, despite the scantiness of its 
proprietary observational support. The frontline of experimental physics ran 
then through microphysics. The period ends in 1925, with the appearance of 
the first promising theoretical account of this field, in the guise of Heisenberg’s 
Matrix Mechanics. The ‘reign’ of a modern physical theory is a meagre affair in 
comparison with, say, that of a religious belief or even of a style of pop music. 
Although it found some place in the news, GTR took hold of very few minds. 
Indeed, in those years King Albert’s Round Table could hardly muster more 
than six knights. Ryckman names Hilbert, Weyl, Pauli, Eddington, Elie Cartan 
and G.D. Birkhoff (p. 11). Two of them, Hermann Weyl and Arthur S. Edding- 
ton, are the heroes of the book. In the way they handled GTR and went beyond 
it, Ryckman hears philosophical undertones that, if properly developed, could 
rescue the philosophy of physics from its current subservience to pre-modern 
realism. Ryckman contrasts their philosophical refinement and mathematical 
expertise with the limitations and deficiencies of two philosophers who 
worked on GTR during the said period: Moritz Schlick and Hans Reichenbach. 
Schlick was the original mentor and Reichenbach a friend and a prompter of 
logical empiricism. According to Ryckman, the emergence of this school ‘in 
the 1930s as the apotheosis of “scientific philosophy” (a reputation still widely 
upheld) had little to do with its purported expertise but was achieved largely 
through rhetoric and successful propaganda rather than through philosophi- 
cal argument’ (p. 11). When logical empiricism eventually sank under its own 
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lack of weight in the 1960s, its guiding role for philosophy of science in English 
was taken up by soi-disant scientific realism. Unfortunately, Weyl’s great book 
Raum-Zeit-Materie (Berlin and Heidelberg: Springer Verlag, 8" ed., 1993) had 
been dreadfully translated into English, while Eddington’s books, though writ- 
ten in beautiful English prose, had been stigmatized as old-fashionedly spiritu- 
alistic. As a consequence of this, the third way that these two philosopher- 
scientists opened between the Scylla of positivism and the Charybdis of real- 
ism remained unperceived. Ryckman sees a family resemblance between their 
style of thought, and the philosophies of Husserl and Cassirer. With explicit 
reference to Kant, he groups them under the denomination of transcendental 
idealism, which is taken ‘far more broadly that is customary’ (p. 6). For the 
purposes of this book, the core of the doctrine ‘concerns the “transcendental 
constitution of objectivity” in fundamental physical theory, according to a 
“transcendental postulate”, in broad generality affirming that “[a] nature is not 
thinkable apart from the coexistent subjects capable of experiencing that 
nature” (p. 6, the three subquotations are from Husserl). To rekindle interest 
in this general philosophical approach is, I think, Ryckman’s chief aim. He 
goes a long way to clarify it and to make it persuasive through the detailed 
examination of the differing conceptions of ‘transcendental constitution’ in 
GTR offered by Cassirer, Weyl and Eddington. 

Ryckman finds a clear illustration of his generic version of transcendental 
idealism in a remark repeatedly made by Weyl: “The coordinate system is the 
unavoidable residuum of the ego’s annihilation [das unvermeidliche Residuum 
der Ich-Vernichtung]’ (p. 129). This prima facie baffling statement can be 
explained as follows. Since its inception in the 17th century, modern physics 
has fixed its attention on the thoroughly de-anthropized, ‘objective’ world of 
nature. As A. N. Whitehead crisply put it: “Nature can be thought of as a closed 
system whose mutual relations do not require the expression of the fact that 
they are thought about’ Yet the measurements the physicist must make to test 
the adequacy of his thoughts about this closed system are referred to a system 
of space and time coordinates, which are anchored to the observer’s here-and- 
now or to a point-event linked to the observer’s here-and-now by a known 
transformation. (For example, our standard chronology is anchored to the 
putative date of Christ’s birth, but it only makes sense to me because I assume 
that this happened 2006 years before now.) Thus, a fundamental ingredient in 
the physicist’s objective description of nature contains a tacit yet undeniable 
reference to the thinking and measuring self or ‘ego’ (as Ryckman prefers to 
say, although this word has been pre-empted—and debased—by Freudians). 
The ‘coordinate system’ turns out to be, in effect, the ineliminable remainder 
of the self after its deliberate excision from nature by science. It is therefore no 
wonder that Cartan’s coordinate-free geometry has been hailed by philoso- 
phers of Relativity (including this reviewer) as a most welcome achievement of 
mathematical physics. However, everyone admits that at the ‘hour of truth’ 
when the physical quantities abstractly conceived by theory are assigned real 
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values by measurement or calculation, the use of coordinates is indispensable. 
Nevertheless, contrary to what Ryckman maintains and Weyl presumably 
wishes to suggest, I cannot see that spatio-temporal coordinate systems point 
to the bodyless—and indeed worldless—transcendental ego fancied by Hus- 
serl’s transcendental phenomenology. The foregoing analysis rather leads us to 
grasp their unsuppressible linkage to the flesh-and-blood human producer 
and actor of science, who sets up experiments, reads dials, clicks her or his 
computer mouse. 

Ryckman uncovers a line of thought more strongly reminiscent of Kant’s 
transcendental arguments in Weyl’s purported vindication of a locally Eucli- 
dean physical geometry. Let me recall that Bernhard Riemann, in his great lec- 
ture of 1854, proposed a generalization of traditional geometry because we 
could not expect it to work in the very small and in the very large as well as it 
does at the human scale. As a first step in this direction, Riemann introduced 
the so-called Riemannian metrics. Their chief characteristic is that the square 
of the infinitesimal line element ds equals a homogeneous quadratic form of 
the coordinate differentials: ds* = g,,,dx'"dx" (Riemann also demanded that ds 
should never be a negative number, but, with a view to Relativity, we shall do 
well to ignore this). A space geometry subject to this condition agrees well 
(namely to first order in the coordinate differentials) with Euclidean geometry 
on a neighbourhood of each point. Riemann recommended this first step as a 
matter of convenience: since Euclidean geometry had been so successful, he 
thought it was not a bad idea to remain close to it, at least initially. However, 
Wey] tried to show that the type of metric proposed by Riemann was a priori 
necessary. I shall give the main points of his argument, as sketched by Ryck- 
man. 

The basic premise is this: ‘It lies in the nature of space as a form of appear- 
ances that it is homogeneous; in a locus as such are founded no inner differ- 
ences of spatial things’ (Weyl quoted by Ryckman, p. 155). This requirement 
holds for the space of intuition. Yet Einstein’s achievement forces on us a “Pos- 
tulate of Freedom’ by virtue of which the nature of physical space ‘imposes no 
restriction on the metrical relationship’ (Ryckman, p. 156). Weyl insists that 
the space of intuition is tied to the ‘ego-centre’ (Ich Zentrum) and that ‘the 
relations of the space of intuition to that of physics becomes vaguer the further 
one distances oneself from the ego-centre’ (Weyl quoted by Ryckman, p. 148). 
The homogeneous space at each ego-centre must be conceived as a linear space 
(I find this somewhat disconcerting, for surely the zero of a linear space is a 
distinguished point, but I guess this is a price that the ‘space of intuition’ has to 
pay to be effectively ego-centred). According to Ryckman, Weyl succeeded in 
showing, on group-theoretical grounds, that homogeneity can only be secured 
if the linear space is acted upon by the Euclidean group of rotations. This pro- 
vides the linear space with a scalar product satisfying the principle of infinites- 
imal Euclidean geometry: ds’ = g,,,,dx"dx". The local structure thus defined at 
one ego-centre is propagated to its close neighbours by parallel transport. 
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There must be a law or ‘affine connection’ that determines a unique linear iso- 
morphism of the space centred at a given point P onto the space centred on 
any other infinitesimally close point P’(Ryckman, p. 151). A Riemannian met- 
ric of the form ds’ = g,,,dx”dx" uniquely determines an affine connection (if 
admissible connections are restricted in a way I need not specify here). In GTR 
as in Riemann’s original conception, the metric components g,,,,, are the same 
at any point where they are defined: g,,,,.(P) = Sn,(P’) for all indices m and n 
and all points P and P’ in the domain of the coordinate system (x°, ..., x’). 
Weyl’s ‘proof’ does not imply this. The linear isomorphism between the spaces 
at P and P’ entails only that g,,,,,(P) = Ag,,,(P’), for an arbitrary real-valued 
‘gauge’ A. This is very important for Weyl, because his unified theory of gravi- 
tation and electricity, published in 1918, depended on the admissibility of such 
‘gauge’ transformations and assumed that the laws of physics must be invari- 
ant under them. This theory failed to win acceptance after both Einstein and 
Pauli subjected it to a deadly objection: if g,,.(P) = Amy(P’) for A # 1, the 
spectral lines of atoms could not be so neat as they look. 

Just like Kant’s classical transcendental ‘proofs’ of Lavoisier’s conservation 
of matter and of Newton’s instant interaction at a distance, Weyl’s argument 
for the necessity of a (gauged) Riemannian metric is very clever but not quite 
cogent. Mathematical physics will not submit to philosophically argued con- 
straints. She demands for herself the full freedom of mathematics. A more 
flexible—and therefore, I dare say, more promising—alliance of transcenden- 
tal philosophy with physical science was pursued by Ernst Cassirer. Ryckman 
studies it on pp. 39-48. I cannot go into it here. What I have said is perhaps 
sufficient to give the tone of Ryckman’s book, but only hints at its wealth. It is 
a treasure of philosophical wisdom and historical information into which eve- 
ryone who has not delivered his soul to metaphysical realism will do well to 
delve. 
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